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(54) RECOMBINANT TEGMEN PROTEIN OF FISH NODAVIRUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new recombinant protein useful as an immunological antigen for safely protecting fish diseases 
caused by viral neural necrosis virus by using a fish nodavirus as a starting material. 

SOLUTION: This new recombinant tegmen protein is originated from a fish nodavirus such as the viral neural necrosis virus(SJNNV) of 
Caranx delicatissimus, the viral neural necrosis virus(BFNNV) of Verasper moseri or the viral neural necrosis virus(JFNNV) of 
Paralichthys olivaceus. The new recombinant tegmen protein originated from the fish nodavirus is produced using recombinant 
Escherichia coli EX-SJ-213 (FERM P-16755) or recombinant Escherichia coil EX-B-203 (FERM P-16754), and is preferably used as an 
immunological antigen for fishes against fish nodaviral diseases. 
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[0 0 2 5] Comity -fJM^e^Pf^t-t'K^ 
ffll^/cJflftjS ("Journal of General Virology" (199 
5), 76, 1563-1569 #M) <fc J£S$£14tti U 0. 1 
&®<D3MBmTl'*:~VJ*£2. 5fSg(D10 0%x 

[0026] wit* 4 >iz<Dffimmx8i) mn^-t^ 

x l o-\ lxiO' 2 , 1X10"\ 
lxiO-WlxiO- s ng/mli^^J;^c, 5 
0 0ml OmikicmiMl;. mtfo 1 B»©S^7^fifft 
5 0 0JS*iRS£Lfc. ^tt^figiLT, 

-3fc*fl=Tr6Blffl«»L, *©HL SB 1 Olfofe 

?c i oicDftMsmi mmmmm <ph 

9. 8)tl, 0 0 0«CC*RL, 

U- r (=3fc«Si) 6C 1 ^;l^c9 1 0 0 m 1 

U 3 7-Cr4B*HJ, ^n»*x~* (A 

0*808) T:/P**>^U CtUCPBST (0. 0 

5%?4 ->2 0«r*tfPBS) Tl , 000fg#^b 

tc^S J NNV^1t-^talfiL?f*3 7 B C"C2B$ra, PBS 

TT3, 0 0 0^#5KU/cT^^7U^^7t^— fe'S 

MBS^If^ I erG^^5i<* (DAKO) £3 7°C~C2B$ 

B, IB^CSJCSli'/c. SfeSIiOTlmg/ml©p 

-x hn7 ^x;u»;>g$^t^^x^y-;i/T5 

JDA. W*DL/T3^6> 1 D$«|«tc4 0 5 n m8C*rt:J*BH6 

[0 0 2 7] 2) PCR&t<££Si$<5[)tfi|iI 

±ia i ) rf#e>n/c sjnnv <d«e&k*4«: 9 0'cr5 

»IH»ni»«**-C*L?&0. 2 0^1 <Dg|£jR ( 1 OmM 

r 'JX-i6» (pH8. 3), 50mM MgC 
1 2 > &ft+^^^U+^FE';>I (dNTP ; P 
harmacia), 0. 5mM Tffi^'^^"7 — , 1 
25kU M-MLVietii(USB), 5kU 
RNas e^>fcfcT£- (TOYOBO) ) tf3"C4 2 
"C, 3 0»IBa£«6¥Kl£*fta-5fca, 9 9W10 

(lOmM hy^-aS{pH8. 3), 5 OmM 
KCL 2mM MgC 1 , % 0. 1 /iM ±»^^ 
v-, 2. 5U Taq DNA#y^7*-*fe' (Pe r 
kin-Elmer)) *JH1*, S8trgg:>-^ x>x 
&ff (Astec PC-70 0) ^UT7 2 *CT 1 



(4) 1 1 -3 2 2 79 1 

6 

0#HL 3 6tC9 5-C*C2»W. KJESL 95°CT40 
Wffl > 5 5 C C"C 4 0 1MB, fci:i>'7 2 °C"C 4 0 
aW)Sl£*2 5^-f ^JMf&o/c«, 7 2*CC5»IBS 
j£2ii&C S J NNV<0^ajr>^^»jie 

■T- (RNA2 ; "Journal of General Virology" (199 
5), 76, 1563-1569 : Rl?"D\s eases of Aquatic Orqan 
isms" (1994), Vol.18: 103-107 MS) 3&»6*- 
— 7^>^:7U-A (OR F) *dtf««**ttbte. 
CORL ±SS <-fe>*) ^7>f7>-iU^ RNA2 
10 ©*J»#17-3 3«:-at4 17*ltNcoIB 

m^m^mu'r^tc^emmcb' -mm<os 9 -g 

ACTCC-3* K5U*l^fc#*:2 3tSg (5' -ga 
c t c c ATGGTACGCAAAGGTGA-3* ) 
*W6NNV F-5*, te^CfTft (T>?^> 
^)77-f7-iim RNA2CDJSS#-^1 3 7 1 

- 1 3 8 7 wmw* ummtxh o 1 mms&i*tt 

mTZlUbtcWLttftS' -«»5' -cagctc 
GA-3' E&il%-&t>*ttc2 5i&m <5' -cagct 
cgaGGCCATTTAACCACATG-3' ) 

20 6&*nnv r-3«t, *ft-e*i«/irrs. 
[0028] 3 ) pc Rmmomvi 

JJE2) TPCR*fTofcSL «(ii»(10Ml) 

TAE«««(4 0mM h^-ftM(pH7. 
2), ImM EDTA) ^MLtcS. 0%7#P- 
X V)V (NuSieve 3:1 Aagrarose; 
FMC) TtttS&mi,* Xfy»)A^g^ F"C«ife*tT 

^*SODNA©»tB*l«S-r-5<b*tc % litiS&iS 
JNNVORNA2 4<MWBtllBfSfeA, £?=f* 
30 ->y^> (DIG) *I!$:/n-:/ ( P BSJ-69^a 

#R N A 2 © c D N A <ttlfflt4^*T ^> C t ft^to^r 

NA2©ORF*StfC±*fgKTS. 
[0 02 9] 4 ) jfi«Sf*Qf^R*5J:^»3aoRi» 

2 ) (ommmmc. mmco 1 m f »j ^isfn^ x 

/^oPt^l/Ail (7x/-;l/5 0 0mK i?ao$ 
^A4 8 0ml, ^yTU^^^^ZOmL 8- 
*s 'jy-;H grSO f 2-^;l/^^hx^y^;i/2m 1 
40 <Dfi£?R* lMh'J ( p H*IHS) -C|§fDL^c 

4><^) ^rSD^, ttfftt. &to&m (1 2. 0 00x gl 
2^H) iKmZ^IRL («T, C<D»ffi* r 7x y 

aPiCC^«9rS$ib, 1%T^7P-^ (TAEttffiiR) y 

ffiraWODNAWr>i-*ls|JRU/c. 0iRb/cDN ABrW* 
Ug^ Nc o ISO'Xho I TttKl/fefft. 

5 m 1 OTEM«i ( 1 OmM MJX-fiS, 1 
50 niM EDTA, pH8. 0 ) tcSJBUT c DN ASffl! 
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[0 0 3 0] J8IJCC, pET-16b^^^(Nova 
gen) ISO'Xho I T'tfJKU C I 

A P 2 7 J£ft-C 5 0'Ct3 0 y >«Mt*9I u . 
y * y p p Afl&tfjfc «fc ^ * fcf- Xffir 

hjru 3 o u KDTEmm&icmmis, -jjxsvd 

[0 0 3 1 ] COD^X 5 FDNA8S81 jx 1 , _tfEc 
DNAjfiKl/zl, ^^y-: ^ 3 >A® (^Sifi) 16 

T s 16-C-C-K. RlC<*i* i^tSRNA2^ 
COORF^p- FtSie^pET-l 6b<^$- 
©Ncol MXh o I BM4CC5»Al/A:ffl»^^ 5 F 
pET-S J 2 1 3£f4P/c e 

[0 0 3 2] COJ:^CCL/rf#6ti/cjfl}ft^5XS Fp 
ET~SJ2 13£, £»^-C«DH5 
G3>t^> rffl£tC®ALT^P-~>^U 
^ F^O->%^»BDH5ail5ia©*ffi'rBI!JL/c 
«SfflO^»iBL2 1 (DE 3) (D=3>fc"r> rfflflS 
WBWEftL/fe. ^C, comfit LMA*X 
igiftd. 5gA^F-hy7^> 4 0. 7 5gA'^h 
-^XF^^h7^h, W88rag NaCl£ 

l 5 0 m l ©safcicjglBU V ?is-'?x*im 

fg, 5 0 # CfiW*CC^*PU/cfe©fC, 1M MgSO, 7K 
1. 5mlW50Mg/ml T>tfS'y>* 

DNAKJt(JDj*AO : &*R*«Kt"4i*«:, *^e-;UX 
^r-JUffi-C^XS FDNA*@JRU MR»**0»rK: 

■tt. LMA*^««kr3 7"CC-K«*L^», ^<D 
f-3P-^5 0 u g/m 1 <£>T>t>>V >£^t?L 
BiSfflrtcSMu 3 7-cr»»«WBW}» (OD»„ = 
0. 6) *»«SlmMtCftS<fc^tC 
IPTG^JjQ*, 3 6>Cc3li#HNS*b"C S9i<OB«* 

[0 03 3 ] 5 ) ftSB^^^^fftD-Jx^^V^n^ b 

4) CCte^T»^R»3n/cBft*ii^iaiRL, TE 

-(25 0mM pH6. 8, 8% S 

DS, 8% 2 -y;l/^7^*F 40% 
•fen-;k 0. 04% ^ti 

10%Wl^K12. 5%#U7# 
«3hfctf**>««*1Mf I &G F (ab' ) 2 7 



ll 
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(5) 4*H¥ 1 1 -3 22 7 9 1 
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ft(DAKO') cncc^feiEi urr^^ 

'JW7t>-«6WW[ (100M h 
m, pH9. 5, lOOmM NaCK 50mM M 
gCl 2 ) 1 Om HC 5 Omg/m 1 CDX - 1?>BSS« 
3 5m 1, 7 5mg/m 1 (DNTB?S$4 5 jli 1 SrgRftl 

[0034] C©J;5iCt*Cf#i5n/cfflS77X 5 Fp 
ET-S J 2 1 3tim\$tiU*?7*J<DV A ^Xttt^ig 
10 Wm.U>\>* (SJNNV) 

wtaarr ex-s j 2 1 3±m«* 

T\ Sffc&^F E RM P - 1 6 7 5 5#t\ 1 0 

[0 03 5] 6 ) »5B*>^*R<Dffi» 
5) ri6*OBt*WraSnfcffl^»WB**»&0 
JRl/fc»* SIMii(5 0mM h U * -*6«L p 
H8. 0, 2mM EDTA, 0. l%r';h>X-l 

0 0 ) dcmm L s x ) A (Sigma) £**&fl§g 
20 lOO/ig/mMC^^^^C^UT, 3 0°CT15 

»raSte$H±/c. jffi#iRfflffitcJ:«3fflft«:^K:5lStto 
T. JftMM (12, OOOxg, l 54WBI) U ftiS 
*«BJB««iKr-3ii, ii'iX i5feS*ct:t#64i^itlR* 
«AftBI» <b L, fc. MXVmft* 3 % CC 8 MJ^*£^fr 
pJ^MSffifK ( 3 0 mM h »; * p H 7 . 

5, 30mM NaCK 1 mM DTT) ttC&Zffll,, 

«tt2 AftMfflKlsMk. j&>bftm (12. 0 0 0 
x gt 15 #181) U ±»*pJ«ttBi»iL//c i , 
30 [0 03 6 ] C<omSk. 4) rf e>n/cp ET - S J 2 

1 3 4#trffiSb*»»tc*sl>T. ^^Xj$?ji£>^ 

i*e>ti(SlA), CO^^Htt^x^^P 3f 
htCi:^fiiS J NNV^If^jfiirf <LJ5J&l/fc (HI 

b) o ^cfe, iKcfcur, u->i, 2 2&^3«, -e 

WSStOSAftS^l-CfcO, SDS-PAGECD 

40 »A»iB»tc^ttO#^&»rfi^L/r*jf9 (H 

2 ) . 10 0ml O&mr&frh 4 5 mg©SAl*^{l6 

n/c 0 ^A»^^mr*pTrgfbb/cpr?§ttlli^cc 
— BBpJiSfbLfct>©3tri|g26e)n (02) ,100m 

1 <Z)S««*6 2 m g <DeJt&<l* >/^W^ s ff ^n/c e 
**5, H2CCtel>-t\ >-> 1 . 2^0^3(3:, -en^ 

[ 0 0 3 7 ] ±iB3liSSS1i&c*j^-C, PCR^^f^ 
iL/t, S J NNV^a^>^^»ilG : F- (RNA 

2 ; "Journal of General Virology" (1995), 76, 1563 
50 -1569 #M) (Dt&mmZ fe i CCfHH L/cTIB^ 1 ICt* 



(6) 



$ftZ2^0±m7v4*?-&V3-o<DTi&'7 : ?<(-?- * [0 03 8] 
K), G C « 5 5 %T^nT 6 4-65 6 Ct$) o/c. * 



ttmW- 1 1 -3 2 2 7 9 1 
10 





mm 




GC(X) 




Fl 


5 • -GGATTTGGACGTGCGACCAA-3 ' 


155-174 


55 


65.4 


n 


5 ' ^GTGTCAGTCATGTGTCGCT-3* 


604-623 


55 


64.5 


Rl 


5* -GACAAGACTGGTGAAGCTGG-3 ' 


1302-1283 


55 


64.8 


R2 


5' -CAACAGCGTATCGCTGGAA(r-3 ' 


339-310 


55 


63.6 


R3 


5* -CGAGTCAACACGGGTGAAGA-3 ' 


1030-1011 


55 


64.4 



*:SJNNV RNA2^^^fW 



[0 0 39 ] ±IB^^H(C*>^r . Fl. F 2 . RV 
Rl-R3^PCR77-/7-iUtfffl (Com. 
2) PCRlC£2>®m<DmUlCi3i r >X s Taq DNA 
#y>5--fef (Perkin-Elmer) ©ttfrOfc: 
Tth version 2. 0 DNAsFlM^-'tf 

(TOYOBO) £{£fflLT4><U>> f^CiiCj;^ 

&C£&cJ;DT HW(1148bp)**. ±i*^>f 

««(8 7 6bp)^ JiSE:^-^~F 2 iT^77 
-Yv-R 1 «rfflC^C<fctC<t9 T3«« (6 9 9 b p ) 
fA. iSfc^-fv-F 2<hT«:/^-f ^-R3«rflil>S 
C<t«:J:*>T4«« (42 7b p) & % *5<tO*±iS^^ 
^v-F 1 iW7-f7-R2*fflWCitC<t»)T 
5«« ( 1 7 5 b p ) & % ^ti^tx. h §mt 

Iti3n^> 0 F2, Rl, R2WR3 30 

*BSI»T l-T5«i«t<DBB{lfe«:BI3CC^r. C 
4i64>J*tt£ft> T l-T5««*±K£H««:i,TT 

5, T 1^6T5Sr©T^rcD$I*5g-c^jgi$tiyt^;^ 
3©DNA<Di««)&*«|Ig3<ft, RNA20c DNAiCC) 

%T 4WM*%~>fv h<h Ut, ^-Ol^=&$0 1 Ofg 
*«R9««r^»U (lOOpg-lfg). *ffl*ffftl> 

*©ia#feBs^fc»s*. pcRriii oo f g<ovj)i> 

1>X, T4««<0»«*|T^*a*ff«CofciC5, IS 

[oo4 0]*«?Btc*5c^r, ftm^zz-tbxtt*. 

±KIOB»«'C«ffl3*ifcpET- 1 6b (Novag 
en) tc»Qx.T, p R 1 T 2 T (Pharmac ia) 
^pET-25b (Novagen) Zt&#> ±? 2>&%\ 
<D^2$-isZf-A&1&m$tlZ> 0 Ctl%CD5%, pE 
T-16btt, T777-^n^^iT7RNA 50 



*-©T«©ffl«?WI*&=i F>«N c o I Ktt3Ma±K:* 

S c <h (c J: 0 «fc^*©ffi£«3R3&s nrtEr $>*>tc&> x 
0&O<i&m2tl&* &tc % PRIT2T53:, t/a^ 

Z^fZ—Xfo*) , jS^9^r I gG Sepharos 

[0 04 1 ] ±fiSH»»«KC*5t>T, p E T - 1 6 b <D 
ftbO(c P RIT2T (Pharmacia) £^JJt^ 

4> mmw<Dftm*s£vmL<Dmm. *5<tcx6) ^sit* 

>^^ROtB«C03H^pET - 16b^^^- (Nov 
ag en) IS <D"C. pRIT2T£ 

mc^xofrRfcmitLTFtef&wrz. 

[0 042] 4 " ) ttlfe^OffH^Jr^aEROCI^ 
pBSJ-69 DNA*EcoRITfiJKU Cti* 
l%T#u-Z (TAEW) y;U*»*»Ufc«, 
Na I t^t-X*ffll^cSs£K:<t-)rcDNA* 
^KK-^rlDliRL/Co C© C DNAKJt«^1»*TEtt 
WSKtCigJRLOr c DNAjgfflteOfc. tt*s. COBRAS 
ffl$n/cpBSJ-6 9(i, SJNNVRNA2(7)«S 
##1 3-1 3 0 2fOc DNACDWJSteE c oR I »j 
>*7- (AATTCGCGGCCGCT) *flft|0/c 
ffc E c oR I -CflWfcU WhtitcE c oR I Wf>t* p 
Bluescriptll (StrataqeneSO <DE c o R 

[0 043im pRIT2T^^- (Pharm 
a c i a ) *E c o R I T?««rl/fc«> SJ£»tc 1 / 1 
0§©3MSKthy-)A (pH5. 2) *5<fctf2. 5 

DNA£fclK£l OOmM V (pH8. 
0) CCj&jBLfcSL DNA 1 gCC*tLTC I PA 2 



(7) 
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^^-xs^^o dnasenru TEmmmmm 

[0 044] ±fErf#£ftfcc DNAMStK (o. U 
g/Ml) 1 At K C(D77^^ KDNAiSi (0. 
05jiff/*tl) Ul, 7-fy-^a>Ai([ (Si 
jg) 16MlM7^y->3>Bi(tM) 2jul 

^pRI T2T^£-CDE c oR I 8MSLlc2»AU/c 
«77X sFpRIT-SJ *» fc. 10 

[0045] co£5tcuxmt>titcmiiy m 5x$.Vp 
rit-sj^ ^ojj&zm^~cmstLttjmN 

4 8 3 0- l©3>tr> hmmtCBM$k&2-&tc e & 
Wfctmi*. LMASK^SilTaaESBftt V 

> a >j£CC ^DNA Kit A©^te*HM8T -Sift 

**** l b easr 3 o xrvsmytmatttn (od H9 = 20 

0. 6) £r*g»b?cf£> 5 

<D5Q n g/m 1 07>f >**tf L BS*lt4»D 

[0 04 6] 6' 9n<onn 

5) r^oR«^nB3n^«(^»iR«ia^Ri 

(5 00Xg, 5#fffl) UTM#*E|JKU C*UC*£# 
: mo\/\ O^CDTSTj^Jffiffi (5 OmM h VX-ig 
i(pH7. 6), 150mM NaCl, 0. 05% 

(18, OOOXg, 2 0^1) U *<D±m*®iRl, 

rcn«:4fiffiif<DTSTti«ffl[*ijn*/c. cti^4°cr 

10^S(M, S6fC]14>»1B (1 0, OOOxg. 

— y^CIqG Sepharose 6 fast flow gel) ( P h a r m 
ac i a) &3Zi&[s tc* -Qtcfi* 5 inMft 
i$T>^~?A <pH5. CDrSmStt. 

[0 04 7 ] C©ISS> 4' ) Ti#6n/tpR I T-S 
J^WTSiMIItC^t^, f»3h/c«7 0kO 

NNV^t^I gG F (ab* ) a V v Zf j* 1/ Y LBL 
JSL/c (H4) Ci^6 t S J NNVft^ 1 )^ ;l/^£f 

»*>^^«t: PR I T2T##**K»Sftfc«^» 50 



«fBB¥ 1 1 - 3 22 7 9 1 
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BifeiCfpRIT-SJ 3WK«ISftSn^ffl»*»B 

[0 048] 2tc*MOf6(D|ISfiJI8fi|CC ~?VilV 
(O^A^^VmWm^A^T, (BFNNV) s*o 

[0 04 9] a) BFNNV<D1£»©WS 
S J NNVCCfcWS 1 ) «c*jl>T\ ^^J^iltBF 
NNV4ffflt6W(J, S J NNVJCtotf* 1 > tn 

[0 05 0] b) PCRfclJ:£«Bt©*»H 
±IBa) r»6hte«MS»4*9 0-CT5»IB«nf»fft* 
3n?;ttf£U 2 0 m 1 ©SlSK (lOmM h »J x-tS 
l(pH8. 3), 50 mM MgCl, > 
5?^l/^f K=y>M (dNTP;Pharmaci 
a), 0. B/iMTS^^-, 5 00U M-ML 
VffiK^B* (USB) , 20U RNaseOtt' 
(TOYOBO) )*t42°a 3 0#BBi®iB¥5 

is^mc o fca, 9 9 °cr i o frmmm btc c <dkj& 

(pH8. 3). 50mM KCL 2mM MgCl 

0. UM ±ifc:/^v-, 2. 5U Tth 
version 2. 0DNA^'J^7-t' (TOYO 
BO) ) £JjD;i> SttiBRt'--*x>;*gSB (A s t e 
c PC-7 0 0) ^t7 2°Cri07Tn, £6CC 
9 5 °C-C 2 SJCa, 9 5 'CT 1 «fiB, 5 5 "CC 1 
#HL *5 J;t>*7 2 °CT 1 »HO— a<JDJS£«r 3 0 U-Y * 
j|/fTfcofc«. 7 2-cr5«flHSs&S*4ciK:j:D, 
BFNNVOWS^W^WiftG-?- (RNA2) 

-^'j-f-/ >^/;7 u-a (orf) cd— aus^tfa 

^ ( 8 7 5 b p ) Zm&lstc. CCDIS, _btf5 («fe> 
^^^iLtit Nde IBBK^JfcftflDLfc 
5* -aaac a t a t a gGGATTTGGACGT 
GCGACCAA-3* fcJcOHFift (T>^-fe> 

7 7^-iim Hindi I IBttEPJ£tt 
^1^5* -TCTTCACCCGTGTTGACTC 
Gtgaagcttagc-3' -eft^ft^ffl-r 

[0 05 1 ] c ) PC R0%<D8?#t 
S J NNVtC*>WS3) (C*JI»T, 2) -cfsen/cWH 

[0 0 5 2 ] d ) ffl»{*(D^S3*5i;0^3l(Di|2g 
SJNNV(C*5»54) (Cfcls"C, 2) "Cft&ttfciifi 

SfiltNd e ISC^H i nd I I I £&JEU 56 
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IC X 77^AKiltpET-25b^^^ (Nov 
agen) *fifflt5Wft SJNNV(Cfct^4) 

&gffJiafcT-£p ET- 2 5 b-^£-<E>Nd e ISO' 
Hindi I lUmzmALtcm&y'^XS FpET- 
B 2 0 3 &mc 9 

[0 05 3] CtD&^fcVXmhtltcm&y'vAZ Fp 
BL2 1 (DE3) ©3>b'f>htt(cflgftl 

/Co yac % comximmiz* t>\zuvis (5o^g 

C©«#«j*a^III (3, 0 0 0 rpm, 5 
(50/ig/ml) £Mx/cLB*S*f&T'3 7°CT'3&$ 

5 0 ag/m 1 C0T>f^y >^tf LBigflk* 
rs#»*f jb*»! * r % 3 7 •cr 8gst*S« G , ftfetftS** 

1 mM0C&*J:5K: I PTG^JlDl, S6(C3B#M^ 

[0 0 5 4] e) «^*>'\-*»©*x;**>:/n* h 

d ) r» 6 ftfclg^jBR&jS^^&cc J: 9 0 > 
««Bft?Ra)pI»ttli^i^BttH»CC S D S - P A G 
EffiK»««jR%»aiOT:, SDS-#V7^»;;V7 5 

Frfrmftifrm (i 2%^y7^»;^7? f) ^ttc/c 

iktta. F7>^7 7 -^^7- (50mM h ! J 
X, 2 0 0mM yy^»*r, 5 0V, 1B#^CD^ 
ff= (mSSESU cm) r««WK:^hn-fejl/D-^jR 
(0. 4 5m m, ADVANTEC) CCK^L/c. 3fc¥ 

7. 5), 50 0mM NaCK 3% ^^A^l/ 

Ct3 0#fHK ««U 5 0 0{g#^(DSiS J NNV 
SlM^^* 1 B$B, OOO^JRO^jM-* 

(0. 5mg/ml 3, 3* -^75 
^>^^>, f F7^P7^h*(DAB), 0. 05 
% H 2 O, , 2 0mM MJX-ttBL P H7. 5, 
5 0 0mM NaCDM^meS^ gfti 

[0 0 5 5 ] COJ:9K:L/r»6ti^:«i»^5^5 Fp 
E T - B 2 0 3 *«a» A tttftg® 
*EfiE$4;l/X (BFNNV) fi3Ra>«lft?H«ji>y^^B 
*&m?Z>®&m*s EX-B2 0 3 iU5«*t, § 
KS-9FERM P- 1 6 7 5 4-tr, ¥^10^4^ 

tcSFI^ 3 n/c. 

[0 0 5 6 ] f ) »3R*>;**B<DfilK 



«fK¥ 1 1 -3 22 7 9 1 
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(5, OOOrpiD, Sft) (,CJ:K>MmL, m&tcm* 

&mm$mmffi& ( p h 9 . e ) ^ccssa l , c omm 

mC'JV?--&%:l 0 0mg/m 1 h>X 

*o. 1 %±&s<fc5ct*n^ftiRjjBU 3 0°cr3 0 
»HL «#*iHff«ftiai«:J:DK«L k tt£ 

Kf*i££jI<M*l3t ( 1 . 2 0 0 r p m, 15^) t^C 

CC, COtt»*>/^K*««j»R|J«af» <pH8. 

o) T3ia. »t»-r*. 

[0 05 7 ] CtOtt*. d ) -C'&htltcM&XMmiCto 
OT, ^x^^>^u^ KaOKS JNNV^tfjfli 

mCXZZ (3 2kDa) X$>-?tc 0 CCWfeJS* 

y^zwu. ^mmmcimbn, 1 y * i^cdsm* 

[0 0 5 8 ] *»ia<DS6«t«ffi(D|liSS8«(cJ:5i % 
t5JOyjfrXfem&mffiOJ)\,x (JFNNV) 

&&<Dmtkwmz>^?mt>w$i2tiz>. c<di&, jf 

^iUJFNNVt*M«aWi. BFNNV^ffl 
[0 0 5 9 ] 

[0 0 6 0 ] HJfctf j 1 

5h'pET-SJ21 3*i«ASns J NN 

v m*§m? z>&ik*MW e x 

- S J 2 1 3 (§ft§# : FERM P-16755 
■9) LMA*^i8ittT3 7°C-C— MeatLfcfft. * 
CD^i— :jn~-£5 0 Mg/m 1 CDT>fVU>^tr 
LBgiUfCjaiL, 3 7-Cr*f»*WiJ!«rJt)! <OD &60 
= 0.6) *t?Stl/3k», *»«BElmMfctc4J:5 
tClPTG^rte, 3&*C3ll*IHIfB«l/r, 

[0 06 1 ] 3«c % C©«#tilij>HJRLft:«. ^Mffi 
«8ff«CC!»SIU »; 2*— 2* (Sigma) £MNft!S 
lOOjug/mNC^U^CiJOUr, 3 0'CCl 5 

"c, (12, oo ox gv i 5#FbD u v aj^ 

KAf*l»ilfc, «A#Hi»*S6K:8MjaW*4tf 

a. fi'C^lK ( 1 2, 0 0 0 x Ss 15»B) l/ k ±» 
[0 06 2] HSSW2 
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tf^ ( 1 9 9 4^1 ORfrh 1 2^. *jfi, ft20 

•c) , urates * h-^u? 
[0063] mm i rf# e>n/ct*Af*is^^ 2mg/ 

ft%0. 2mg/mld:^§ < J;^CPBStMl/cfc 
©CC#S©^7 o > h 7^ * ^> h (D i f co) 

*ti*ti. MMMC t ll^c0 5 0 0 /2l"f 
offrtrtSMUfc (ttJ@0««) o SMRBfCiZ. PBS io 

8<p6 2 0B, 2 7B» j|Jfe« 1 T?» 

tt*<fc5te*tt^*iPBSr#*RLfcfe©«\ llSfc 
0 5 0 0 ji 1 To. I^gSL/c {mm™. PB 
S£5 0 0/i lffii) . aB<DflHI*>e>6 0Bgfc. ft 
6C**SRjkOTi6gUll»*»yfc. MeK 2 7, 3 

4&a f 6 0BB(C#fflft<DS»*R*>6»JliL«:?7C^ fc*T 

[0 0 6 4] **fe«3 

«(2/zg/ml) 37"C-C2B# 
HR^S-Hr/c. ^n^^x-^ (AB;£§3S) * 
+>yi/c e SIJfiW2r»%ti/cSj|lL}» (WHL 
2 7, 3 4^O'6 0SaccSfl»CDM»»6^lM$n 
fct>©jfc6«») 4PBSTri 0 0 0fi{C*«L/fc» 
?R*2 00 m1«8IL. 2 5*CC4l*ra5JtSl*fc. S- 30 

PBSTT'l 0 OOfeicmWihtc 
ffiis*?7 *J I grM^I^^JiirSt 3 7'C-C2B#[S, 3 
PBSTT3000 fgtC#^ L /cTA>;*7 'J * * 7 r £ - 
Hz'^fflttn^lf ^ I srG^t/ti* (DAKO) <t3 7°CT 
2B^SJ£5i*fc^, lmg/m 1 (Dp bP7x^ 

K4 0 5 n mrtM^M^ #|fclJJ3tc «fc ^t*Af*iH 

[0 0 6 5 ] JSSSrHStCSr. HSlCte^T* i5 A 

JSS JNNV|S»©tftffltS**^L/, H5B»*»WtC 

iLTPBS«rSaS4a/cJR«:Hr4JSS J NNVtni* 
[0 0 6 6 ] m&fcTnZti&^^lC, ISf*ffitcffl#«tt 
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[0 0 6 7 ] HtSW4 

*S6^2rf#6n/cSftSMS4s<kU f 5fe3f$Buifiim2 0 0 
ixHcMUt, 50 0 u1©PBSSCX3 00m lOffl 

*MMB<1, 2 00xgtlOM) u, ±?S*@JR 
b/Co CCD±fSCc, 4 0 0 ^1 CDfiSfPSKKTZ^e-^A 

4'c-c2b$hk »b«, mmcm<bftmistc 

mhtltcifcffll£2 0 0 m 1 <DPBS.CC«iBL/fcfc<30*lS 
#f££UT, cnCCSNfrftS J NNV Ug^5 0 
0MOPBS ^flx/to M®r 1 B$[ffliB£f& s^r 
i^fft (»M1H) *2 5 0J&K®L>fcfcf-#- (» 

*i y» h;u) tcasfini/^:. *«8Mza>6«B5ji'ro 

fc<0iEI«OEL I SA(CJ:«5. M88U #369!K:<J:S 
[0 0 6 8]t^@6^t o H6tC*5^T, 

a ~ k b - 1 a^ c - 1 uftmmskftizm^tcffi&m 
mmisU-fritcK*. teXtfrnrnvojiizmtimyA* 

* (PBSX'tlkmistcVAfrX) SaSfiDl/fcE^U 
A- 2, B-2St>'C-2«, -tJh-etl, *J6W1T» 

fc^t, n^ooEHft, s&ooEHft. mm*)<DmM. 

[006 91 16 A-l CCm^n^ct^tC, 5fc%mv 

AJixzmnbtcm (mmm:MM*)<DM 

/Co S/t. SftJ$E&c*jW4ftffiHJj6i» ( (H6 ; A- 

i. b- i ) &tc\m$m<Dtinm <pbs-t^^^*> 

h^SK ;H6 ;C-K C- 2) -CffifflLfc^ -OU* 
*«SDL7c«^«, 8SS3 Bj5»66 B©H(CfiC^© 

^^^^^r^Lx/cisrii, i»rnt»*a©±#Bti 

$>o/c (06 ; A-2. B-2) o 

[0070] mmib 

ffl^7^$ KpET-B20 3#a»A3*lBFNNV 

5. ABifflEX-B2 0 3 (§ft## : FERMP- 1 
6754-^t) ^r50 /ig/m 1 <DT> V >^^t? L 
B«»*T3 7OT3I*H1B»J«U CO^IjfttJa 
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(5, OOOrpm, 5a) *CJ:9*BL, lgtf> 
fcB££HSRBMlffiffi ( p H 9 . 6)tfKC!&fflL, C 
<D&ffiWUCVV9—J»&l OOmg/ni 1 i*$<fcC^F y 
h>X£0. l^ittSJr^^-fti-PhJBlPU 3 0°C 
-C3 0an> fffcrr*. «#«jB9«8HIR:J:OWR 
L, K«Btt»*«ii:^K ( 1 , 2 0 0 r p m, 15 

(pH8. 0)T3I, #fc&L, #JMMCJ:4JH*BF 

[0 0 7 1 ] JtRM 1 
#8£L/cS J NNV(DI«ft|6 0 gCC2f§fiCD2mM 

2-^;^7-hx^y^^iSjl(o. 1M 
hV^-iSK, ImM EDTA, P H7. 2 ) *fln 

<«BfU flto>a8t<8. OOOxgr, 2 0 £ffl|, 4 
°C) a. */f £!n]JKL/c 0 *Jl*ift«Jfti>aiSI ( 1 0 
0, OOOXg 4 2. 5B#Pb1 4XD*ffl», f#*>ft/c 

*tfr?*iM*Sl* *®#jSffl&»4>att (8. 00 0 
xsr, 15 »n, 4*C) LT, ^«ft«ttiRS-& % ±S 

*i§»RLfc. c<D*ajt,c*aiii*yj:cjpji*a«©aft* 

3H«f)iIb % f96nfcf*ffl^^;UX{R* % 10-40 
% (w/v) ^ali^g£jiE&tSJILT, 1 6°CC8 

o.ooo xgT2mm> jti&ufc. **#jfi^Jin/c 
$-/^x<*>k*i@ijku cn{c5iiSM©««js**n 
x.s j&i>ast (loo, oooxg, 2. 5 en. 4 

•C) tc«fc»K StffiLfc. 30-4 0%(w/ 

v) *{t-teS"5 Atttt4QE7tES'C> (2 1 0, 0 0 0 x 

inciWl WifbS J NNV^rff/co 
[0 0 7 2]3UfeM6 

OT<D*K*fTl\ EL I SA©SJ£tt*ttt8-r-2>c:i 
K «fc 0 *^C7)ffl&i B F N N V J*» * > v \- * KCDfSlHtt 

[007 3] «K«i ©jfliJR*, 1 9 GQ*t*-3»fc^ U 
>^*fflC»T. mffiSHfrhimis, 1. 5mlS<Z>*-* 

u 7. oooxg-csana^u. ±w*«K«ufii« 

[0 0 7 4] *>'t*«t«g*n Oyg/m littii 
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5 (cRMKftBGftffrTR ( P H 9 . 6 ) "CftK 3 ftfcJt« 
«1 <D*frfbS J NNVSO'HSSB?j5©ifflfeBFNNV^ 
-eft^ft, 5 0m ITo, EL ISA 
ffl70a^U-f (greiner)©S^x;K^ 
ait, Cft*4TTCH»»«U tKm*7i>- KcH 
SEbfc. yc(C, 0. 05%7^>20^PBS 
(PBS-T) "Cr>*;P*3@i5fe»0. 2%FBS£/t 

o»»DL, 3 7 D CT 1 KfHJSJCSS#fc. JKJ£«*»T, 
10 PBS-Tr**;l/*3@i?fc»Lfcf*, PBS-Tr 
1:40 K^Lfc«^]iL»lW**tf * jWc 50m 
ITo^JOLT, 3 7°CT2\imJx.mZ&tc 0 KfiMT 

R^^rJtr, ^x;l/%PBS-Tr3iiafe^U, 
PBS-TT^|RL/clS^^*9^1f=^JfiL?S^5 0 u 1 
/^x;l/-T^ai, S6fc3 7Tr 1B$HJ®£3-1* 
/Co WR, SfBiK«:»T, ^x;l/?rPBS-Tr3|oI8fe 
*bfcfi PBS-TTl : 5 0 OCC#fl*Lfc^;l/** 
^^-^fflglta^lf^ I g*7Zm* (peroxidase con.iuq 
ated swine immunoqloblins to rabbit imnunoqlobl im 

20 s)^5 0m]/»)xWomu 3 7 "cr 30 an 

SJ^$^/c 0 SlSjR«:»'r, PBS-T-C2>x;t/£5H 

>?:10mg/l 0 Om 1 <D«ffi«L&£J: 5te*x>M 
IMSiS (0. 2M Na 2 HPO, % 0. lM^x> 
K. S^tb ; 1 0 3 : 9 7 (v/v) ) icjgJBLfcfc© 
te*»«lt#0. 0 3%<h^c^cfc^^H 2 O, *m*-tc 

mmft&m.*. 5 o u i /^*;ur^jjn*, isr 1 5 
h 2 so, ^50 u l/^x^-roasfljor. ras^ 

30 **7£t!\ S^x;l/tcoCiT4 9 2nm<DWtfm j kW£. 
L/c„ frfc, *JURtt v 2atffofc. 
[0 07 5]g^i2(C*t, 3*2CC7j*3ftS*S*j&> 
6. *«W©ffl»BFNNVj^tS^>A^|(Sr!SMiU 

^^K^T) WbS J NNVfi^£ffll>fciS 

"ffSt^fit^TfiLfco cneoi^m^^, *^^<Djajftjt 

»^>^ - ^»4ffiC^C<bK:<fcO. SJNNVfi^-CCib 
40 LT, %m<Dmmcmi>Z>EL I SA<Dta^£LTji:9 
WW «Ctt**J» ^ ft £ C <b 3&ifo*i o /c 0 

[0 07 6] 

[^2] 



(XO 
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ttm¥ 11-322791 
20 





t&ftm (4 9 2 nm) X 1 0 0 0 






2 3 6 


16 8 


10 5 


17 7 


16 9 


3 1 0 


3 0 6 


1 7 0 


1 1 8 


1 2 5 


7 6 4 


2 0 5 


19 8 


13 3 


1 2 5 


5 7 7 5 


1 8 6 


3 1 6 


2 2 4 


2 2 9 


3 0 5 


4 2 


5 4 


4 8 


5 2 


8 2 1 


6 6 


6 2 


6 6 


7 0 


5 12 0 


6 1 


6 7 


3 9 


3 8 



[0077] mmmi 

>A^2 5 0/ig/m 1 trj;Z£5CCTEmffim 
(pH8. 0) KMMl;. m$$5*m\<>X*?VXy(Dffi 

fan, mmumv&i&mc, -en^n. 1 m 1 foaw 
iKm^mm^m^tc c<dv&. el i sash*, fit 

5-1:5 1 2 0$ *C#5ER LT E L 1 SA£tf&l\ ^ 
?c. C<Dft*#WS^£EL I SACtftffiiL/c. SlflL 

j^^^W i?ifiL^!f^o^ isj so 

TE*a?K?££ (pH8. 0 ) £ 1 m 1 to&«L?t 0 
[0 07 8 ] *H«* >^m*Sbfc-77/79©E L 
I S Atnftm*m7 tCnklstc. (37^2*1*^ 5tc> 
5fcffiWRtf»«K©E L I SARftWl : 2 0HT"C 
*T>fc# % SM$0rcKT«3*^»CC«l : 8 0-1 : 

51 2 0$r±^bfc o tniao. ft«WfflMrra, bus 
rtfc£«Lfc8frttEL 1 SA!SfMBo±J»3ft«fi«)r* 



[0 07 9] XtMW8 

el i SA^j:o«JS$nfc£i^-r;uxSiftfficcs^t> 

bximtztimisx, makmntMrK-Dtc. elisa 
IIMi«6cciBtt3nso<tig«o*ffitcL/"c. sj 

[0 08 0] EL I SA(££ZmM<D®&*tiffiE-?2>tc 

[0 08 1 ] »-Ei©»S***3R0«4 tCSt. 3t 
3R^4^6^3ti^^^tc. JSfttttfl : 4 0«T 
OiW3 5«-C*0, tnt«ffi#l : 4 0 

[0082] »3aa©is**«5tf*6tt:*r. as 

2 0R 1 :4 0OlW20I, iiJ:^l :4 0lri 

[0 08 3]H±©Ct*6. *H**>>**»*flit>fc 
EL I SA«:j:0H«l*ffl8iJr5CiW, Wiov<DV 
N N ©WlfcKWa&r * & C £ tc 0 

[0 08 4] 

[«3] 
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EL I SARM 


mm pgr 




1:^40 


1 : >4 0 








9 


0 


9 


0 




3 


0 


3 


0 




6 


0 


6 


0 




' 8 


1 


9 


0 




9 


1 


1 0 


0 




3 5 | 


2 


3 7 


0 






m 


{?& 




PCR 


a* 


PCR 


PCR 




































AI4M 














+ 


AX^It 




AX4M 






Alil^ 




Aliijfe 







[0 0 8 6 ] * * [^5 ] 





ELI S A£v*ia 


m$m pcr 


1:20 


1:40 


1 : >4 0 




■tt 




1 0 


0 


0 


1 0 


0 


AXilt 


1 0 


0 


0 


1 0 


0 


AI§M 


0 


6 


0 


6 


0 




0 


4 


0 


4 


o ! 


AI4M 


0 


6 


0 


6 


o 1 




0 


4 


1 


5 


0 




2 0 


2 0 


1 


4 1 


0 



[0 0 8 7] ★ ★ 



M 


m 




a* 


PCR 




P CR 


PCR 


AX^M 




AI4M 















































[0 0 8 8 ] Jl/XOffljft^a^^^'^Rtt, EL I SAOtnmtLX 
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a? -r ;b x cc j: *> $m<Dmm*®mx * s ^KfiWH* a 
[0 0 8 9 ] stc, *mi<DmMs#yj)iz<Dmmft 

»*W**K*EL I S AOtaJORi OrttfflLr, 

*dKfe«*«iJt&fc:ttS. 10 
[0 09 0] 3 6(C, **IBOJS.SH^^-<^©MJft 

[H1]H1A12» pET-SJ2 13t»WaftU 

m&*mmc£z>$mz>'*z>w<Ds ds - page» 

^S*^t-fcGrC*»3 % 01 Bfc*. pET-S J 2 1 



1 1 - 3 2 2 7 9 1 
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[B2] B2tt.' P ET-S J 2 1 3*»SMS»0fcffl 

#ROTJ*ttB#© SDS-PAGE ##rJ$S£^ir 4> 

[B3]H3tt, PCR«IIffl^>f7-FL F2, 
Rl, R2MR3i, *«e«!Tl-T5«WiOBB 

CH4]H4tt. pRIT-SJflBBfiftSnfclift 
AltrXftWWI 3 ftfcBa^ * ^s© * * ^ * > 

[B5] ^5Ci, mmi3ictei>xfti$mmtpicm!kL 

[B6]B6tt, mmW4lCte\<*XV 4 >\>AmB.WD*s 
v7^ff«>6©EL I S AtCjz-S^-r^^faJE^ttS 

[B7] B7tt, 3l«l«7tCfcl>rfflJfe?Hj[^>^^H 
tMl/c77*7CDEL I S AjAftffi£^-ri2T£> 



[HI ] 



JtDa 



42 »~ 





JtDa 



[S3] 



• 17 l<Hf 14 K> 

r- { ORF | r 

n (153-1741 F3 (6tM-»2I) 

12I3IO-J29) R3(15M-IW0) Rl ft2l3 1302} 

ti mm 



.sum 



t * 

I 

(14) 



1 1-322791 




[06] 




Kaaa» 



(15) 



11-322791 



17] 



& 4000 

< 3000 

cn 

M 1000 
0 



N-8 



AM* 1 2 



N-10 



* 5000 

s 4000 
< 900O 



u i two 

0 

-10O0 



Mil 1 2 S 



« 5000 
# «00 
to 9>00 

j aooo 

CO 

1000 
0 



8£2$ 



§4000 

2 9000 



1000 
0 



N-10 



1 2 3 



N-10 



1 2 3 



(51)Int.Cl. B 
C 1 2 P 
C 1 2 Q 
GO 1 N 

//(C 1 2 N 
C 1 2 R 

(C 1 2 N 
C 1 2 R 

(C 1 2 P 
C 1 2 R 



mm* 



21/02 
1/70 

33/53 

33/569 
1/21 
1:19) 

15/09 
1:92) 

21/02 
1:19) 



F I 

C 1 2 Q 1/70 
G 0 1 N 33/53 

33/569 
C 1 2 N 15/00 



D 
L 
A 
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